We have previously proposed
Applying a fiber wiring technique at the board level could solve the problem in the same way as when it is used for a packaging system9'. However, a board configuration6) in which optical fibers are embedded in the PCB and are routed between electronic devices, electrical bonding pads, and electrical vias will present technical difficulties in fiber integration as the number of optical fiber increases. We propose an optoelectronic hybrid packaging board configuration in which the optical fiber wiring layer is separated from the electrical-wiring-based PCBs.
Since a lot of optical interconnection on a board will complicate routing and increase the size of the optical fiber wiring layer, the layer will become the same size as a con- In this calculation, the optical coupling to the surface-type photonic devices is assumed to be done by optical fiber bending because we are estimating the influence due to the change of fiber types. Accordingly, we must take the allowable bending radius of the each fiber into consideration in calculating not only the fiber routing area as shown We have developed simple and flexible methods for fabricating polymer lenses that can be easily applied to photonic devices18),19)UV-curable epoxy resin is dropped onto the optical interface plane by our micro-dispensing apparatus while the quantity of injected droplet material is controlled. When the droplets touch the surface, they form into partial spheres due to their surface tension. UV light irradiation for less than five minutes can easily turn them into solid micro-lenses. Therefore, the lens-formation method enables us to implement an optical coupling system that is suitable for the packaging configuration. The connector has alignment pin holes, which are inserted into the MT guide pins. These guide pins align the connector at the frame mounted on the package. Accordingly the focal length of the lens was estimated to be about 3.4mm based on formulas (1) and (2) in ref19'. In the calculation of the insertion loss, optical transmittance of optical interface connector was assumed to be 90%, based on the transmission data for an acrylic plate. We also used 3.OdB/m as the propagation loss of the POF at a wavelength of 850nm in the simulation.
The experimental data and the simulation data are plotted in Fig.9(b) . The change in insertion loss was small when the distance was in the range of 1 to 6mm in both of the simulation and experimental results. These results
show that the lens of the optical interface connector is effective for enlarging the alignment tolerance in the propagation direction [z-direction in Fig.7 ]. Good correspondence between the simulation results and the experimental results can be observed at the position of increasing insertion loss. However, the insertion loss value is much different between the simulation and the experimental results below 10mm. (d=5, 8mm), focal planes due to the lens are found to be inside the POF. At d=12mm, the focal plane was found to In addition, were this lens formation method applied to form array-type ones on the connector, the coupling loss change would be small because deviation of the uniformity of lens diameters of arrayed lens is as small as about 1%19). Furthermore, the deviation of positioning of the connector due to the MT-guide pins does not influence the coupling loss change of this optical system including plastic optical fiber with a large core and high index difference because deviations in the diameters of the pins and pins hole have been determined to be only a few micrometers22). 
